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al. (1987). For a description of hydrogen-bond motifs, see: 
Bernstein et al (1995) 



Key indicators: single-crystal X-ray study; T 
disorder in solvent or counterion; R factor = 
parameter ratio = 14.5. 



-■ 1 73 K; mean ct(C-C) = 0.004 A; 
0.050; wR factor = 0.1 15; data-to- 



In the asymmetric unit of the title compound, C27H27FN2O- 
0.25CHC1 3 , there are two independent molecules (A and B) 
together with a partially disordered chloroform molecule 
situated about an inversion center. The conformation of the 
two molecules is very similar. The bridging piperidine rings 
each have a chair conformation while the piperidin-2-one 
rings of the quinoline moiety have screw-boat conformations. 
The benzene rings of the biphenyl moiety are inclined to one 
another by 26.37 (4) and 23.75 (15)° in molecules A and B, 
respectively. The mean plane of the central piperidine ring 
[r.m.s. deviation = 0.241 (2) A in both molecules A and B] is 
inclined to the benzene ring of the quinoline moiety by 
80.06 (4) in A and 83.75 (15)° in B, while it is inclined to the 
adjacent benzene ring of the biphenyl group by 73.623 (15) in 
A and 75.65 (14)° in B. In the crystal, individual molecules are 
linked by pairs of N— H- ■ O hydrogen bonds, forming A-A 
and B-B inversion dimers with RliS) ring motifs. The dimers 
are stabilized by C— H- ■ O hydrogen bonds and linked via 
C— H- ■ F and C— H- ■ N hydrogen bonds into a three- 
dimensional network. Several C— H- ■ -it interactions are also 
present. 



Related literature 

For the synthesis and dual D 2 and 5-HT 1A receptor binding 
affinities of 5-piperidinyl and 5-piperazinyl-l//-benzo[d]imid- 
azol-2(3if)-ones, see: Ullah (2013). For the synthesis of new 4- 
aryl-l-(biarylmethylene)piperidines, structural analogs of 
Adoprazine (SLV313), see: Ullah & Al-Shaheri (2012). For 
the synthesis of the title compound, see: Ullah (2012) and 
Eastwood (2000). For standard bond-length data, see: Allen et 




0.25CHCI 3 



Experimental 

Crystal data 

C 27 H 27 FN 2 O0.25CHCl 3 

M, = 444.35 

Triclinic, PI 

a = 7.6955 (8) A 

b = 16.618 (2) A 

c = 18.224 (2) A 

a = 79.206 (9)° 

/3 = 87.563 (9)° 

Data collection 

Stoe IPDS 2 diffractometer 
Absorption correction: multi-scan 

(MULscanABS in PLATON; 

Spek, 2009) 

T^ n = 0.764, T max = 1.000 

Refinement 

R[F 2 > 2a(F 2 )} = 0.050 

wR(F 2 ) = 0.115 

S = 0.69 

8614 reflections 

595 parameters 



y = 83.976 (9)° 
V = 2276.1 (4) A 3 
Z = 4 

Mo Ka radiation 
ii = 0.17 mm -1 
T = 173 K 

0.45 x 0.30 x 0.15 mm 



27043 measured reflections 
8614 independent reflections 
3481 reflections with / > 2a(I) 
R in . = 0.093 



H atoms treated by a mixture of 
independent and constrained 
refinement 

A/w = 0.63 e A~ 3 

Apmin = -0.60 e A~ 3 



Table 1 

Hydrogen-bond geometry (A, °). 

Cgl. Cg2, Cg3, Cg4, Cg5 and Cg6 are the centroids of rings C2-C7, C8-C11/ 
C27/C28, C16/C17/C21-C24, C29-C34, C35-C38/C54/C55 and C43/C44/C48- 
C51, respectively. 



D-H-A 


D — H 


H-A 


D- ■ A 


D-H-A 


N2-H2Af---Ol' 


0.88 (3) 


1.99 (3) 


2.869 (3) 


173 (3) 


N4-H4Af- ■ 02" 


0.85 (3) 


2.01 (3) 


2.854 (3) 


169 (3) 


C15-H15-01' 


1.00 


2.42 


3.286 (4) 


145 


C34-H34- ■ Fl'" 


0.95 


2.53 


3.406 (4) 


154 


C42-H42- ■ 02" 


1.00 


2.34 


3.233 (4) 


148 


C61-H61---N3" 


1.00 


2.00 


2.978 (9) 


164 


C3-H3- ■ CgT 


0.95 


2.65 


3.483 (3) 


147 


C7-H7-Cg4 iv 


0.95 


2.82 


3.366 (3) 


117 


C19-H19B- ■ Cgf 


0.99 


2.84 


3.779 (3) 


159 


C26-H26B- ■ CgS* 


0.99 


2.94 


3.903 (3) 


165 


C28-H28- ■Cg5 lv 


0.95 


2.71 


3.567 (3) 


150 


C30-H30- ■ Cg6 vii 


0.95 


2.78 


3.593 (4) 


144 


C46-H46^1-Cg5 ii 


0.99 


2.93 


3.871 (3) 


159 


C53-H53A- ■ Cg6 vi 


0.99 


2.86 


3.825 (3) 


166 


C55-H55-Cgl 


0.95 


2.72 


3.580 (3) 


151 


Symmetry codes: 


(0 -x, -y, 


-z + 1; (ii) 


-x+l.-y- 


- 1. -z; (iii) 



-x + 2, -y + 1, -z + 1; (iv) x-l,y,z; (v) + - 
-x + 2, -y + 1, -z. 



-z + 1; (vi) x + 1, y, z; (vii) 



Data collection: X-AREA (Stoe & Cie, 2009); cell refinement: X- 
AREA- data reduction: X-RED32 (Stoe & Cie, 2009); program(s) 
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used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) 
used to refine structure: SHELXL2013 (Sheldrick, 2008); molecular 
graphics: Mercury (Macrae et ah, 2008); software used to prepare 
material for publication: SHELXL2013 (Sheldrick, 2008), PLATON 
(Spek, 2009) and publCIF (Westrip, 2010). 

The authors would like to acknowledge the support 
provided by King Abdulaziz City for Science and Technology 
(KACST) through the Science & Technology Unit at King 
Fahd University of Petroleum & Minerals (KFUPM) for 
funding this work through project No. 11-BIO2138-04 as part 
of the National Science, Technology and Innovation Plan. 
HSE is grateful to the XRD Application Laboratory, CSEM, 
Neuchatel, for access to the X-ray diffraction equipment.. 



Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: LR2120). 
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8-{1 -[(4'-Fluoro-[1 ,1 f -biphenyl]-4-yl)methyl]piperidin-4-yl}-3,4-dihydro- 
quinolin-2(1H)-one chloroform 0.25-solvate 

Nisar Ullah and Helen Stoeckli-Evans 

1 . Experimental 

1.1. Synthesis and crystallization 

The synthesis of the title compound has been previously described (Ullah, 2012; Eastwood, 2000). Rod-like colourless 
crystals of the title compound were obtained by slow evaporation of a solution in chloroform. 

1 .2. Refinement 

Crystal data, data collection and structure refinement details are summarized in Table 1 . The NH H atoms were located in 
a difference Fourier map and freely refined. The C-bound H atoms were included in calculated positions and treated as 
riding atoms: C — H = 0.95, 1.00 and 0.99 A for CH(aromatic), methine, and methylene H atoms, respectives, with £/ iso (H) 
= 1.2C/ eq (C). 

2. Comment 

In ongoing efforts to develop new antipsychotics, we have synthesized a series of compounds which are structural 
analogs of adoprazine and bifeprunox and have disclosed their dual D2 and 5-HTi A receptor binding affinities and 
structure-activity relationship (Ullah, 2013; Ullah & Al-Shaheri, 2012). Herein, we describe the crystal structure of one 
such molecule, a piperidine quinoline derivative. 

The molecular structure of the two independent moleules (A and B) of the title compound are illustrated in Fig. 1. The 
compound crystallizes with a partially disordered chloroform molecule situated about an inversion center. The bond 
lengths (Allen et al, 1987) and bond angles are within normal values. 

The conformation of the two molecules is very similar. The piperidine rings, N1/C13 — C15/C25/C26 and N3/C40 — 
C42/C52/C53, in molecules A and B, respectively, each have a chair conformation and their mean planes are inclined to 
the benzene ring to which they are attached by 80.06 (14) ° in molecule A and 83.75 (15)° in molecule B. The 
piperidin-2-one rings of the quinoline moiety, N2/C17 — C21 in A and N4/C44 — C48 in B, have screw boat 
conformations. The two benzene rings of the biphenyl moiety are inclined to one another by 26.37 (14) and 23.75 (15) ° 
in molecules A and B, respectively. 

In the crystal, individual molecules are linked by pairs of N — H— O hydrogen bonds forming A — A and B — B inversion 
dimers (Table 1 and Fig. 2), with i? 2 2 (8) ring motifs (Bernstein et al, 1995). The dimers, are stabilized by C — H—O 
hydrogen bonds, and linked via C — H— F and C — H— N hydrogen bonds forming a three-dimensional network (Fig. 2). 
The network is further stabilized by a number of C — W—n interactions (Table 1). 
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Figure 1 

A view of the two independent molecules (A and B) of the title compound. Displacement ellipsoids are drawn at the 50% 
probability level. The C-bound H atoms and the disordered chloroform molecule of solvent has been omitted for clarity. 
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Figure 2 

A partial view along the a axis of the crystal packing of the title compound. The hydrogen bonds are shown as dashed 
lines (see Table 1 for details; H atoms not involved in hydrogen bonding have been omitted for clarity). 

8-{1-[(4'-Fluoro-[1,1 '-biphenyl]-4-yl)methyl]piperidin-4-yl}-3,4-dihydroquinolin-2(1H)-one chloroform 0.25- 
solvate 



Crystal data 

C27H27FN2OO.25CHCI3 
M r = 444.35 
Triclinic, PI 
Hall symbol: -P 1 
a = 7.6955 (8) A 
Z> = 16.618 (2) A 
e = 18.224 (2) A 
a = 79.206 (9)° 
p= 87.563 (9)° 
y = 83.976 (9)° 
V= 2276.1 (4) A 3 

Data collection 

Stoe IPDS 2 

diffractometer 
Radiation source: fine-focus sealed tube 
Plane graphite monochromator 
f + co scans 



Z=4 

P(000) = 938 

D x = 1.297 Mgrn 3 

Mo Ka radiation, 1 = 0.71073 A 

Cell parameters from 8114 reflections 

6>= 1.5-26.0° 

fi = 0.17 mm -1 

r= 173 K 

Rod, colourless 

0.45 x 0.30 x 0.15 mm 



Absorption correction: multi-scan 

(MULscanABS in PLATON; Spek, 2009) 
7^=0.764,1^=1.000 
27043 measured reflections 
8614 independent reflections 
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3481 reflections with/> 2a{I) 
R^ = 0.093 

^max 25.7 , $min 1.5 

Refinement 

Refinement on F 2 

Least-squares matrix: full 

R[F* > l^F 2 )] = 0.050 

wR(F*) = 0.115 

5=0.69 

8614 reflections 

595 parameters 

0 restraints 

Hydrogen site location: mixed 



h = -9->9 
k = -20^20 
/ = -22^22 



H atoms treated by a mixture of independent 

and constrained refinement 
w = l/[a 2 (F 0 2 ) + (0.0494P) 2 ] 

where P = (F 2 + 2F 2 )I?> 
(A/(7) max < 0.001 
A/w = 0.63 e A" 3 
Apmin = -0.60 e A~ 3 

Extinction correction: SHELXL2013 (Sheldrick, 

2008),Fc*=kFc[l+0.001xFc 2 l 3 /sin(2#)]- 1/4 
Extinction coefficient: 0.0034 (5) 



Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the full 
covariance matrix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and 
torsion angles; correlations between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. 
An approximate (isotropic) treatment of cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 
Refinement. The crystal diffracted weakly beyond 19° in 0 despite is size. This we believe is due to the presence of 
disordered solvent of crystallization. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 





X 


y 


z 


IT- *ITJ 


Occ. (<1) 


Fl 


0.7833 (3) 


0.46774(11) 


0.43761 (10) 


0.0520 (6) 




01 


-0.2054 (3) 


0.00085 (13) 


0.53754 (12) 


0.0385 (6) 




Nl 


0.4532 (3) 


-0.07591 (14) 


0.25646 (12) 


0.0246 (6) 




N2 


-0.0871 (3) 


-0.09665 (15) 


0.47441 (13) 


0.0232 (6) 




H2N 


0.009 (4) 


-0.0712(18) 


0.4712(16) 


0.034 (9)* 




C2 


0.7566 (4) 


0.39930 (19) 


0.40904(18) 


0.0326 (8) 




C3 


0.8092 (4) 


0.32282 (19) 


0.44942 (17) 


0.0346 (8) 




H3 


0.8624 


0.3169 


0.4965 


0.042* 




C4 


0.7826 (4) 


0.25500 (19) 


0.41952(16) 


0.0292 (8) 




H4 


0.8186 


0.2017 


0.4468 


0.035* 




C5 


0.7046 (4) 


0.26184 (17) 


0.35058 (16) 


0.0239 (7) 




C6 


0.6540 (4) 


0.34185 (18) 


0.31198 (16) 


0.0282 (7) 




H6 


0.6013 


0.3490 


0.2647 


0.034* 




C7 


0.6794 (4) 


0.41019(19) 


0.34164(17) 


0.0321 (8) 




H7 


0.6436 


0.4640 


0.3154 


0.039* 




C8 


0.6745 (4) 


0.18862 (17) 


0.31910(15) 


0.0246 (7) 




C9 


0.7798 (4) 


0.11402(18) 


0.33780(16) 


0.0301 (8) 




H9 


0.8726 


0.1101 


0.3715 


0.036* 




C10 


0.7510(4) 


0.04604 (18) 


0.30805 (16) 


0.0284 (7) 




H10 


0.8233 


-0.0039 


0.3227 


0.034* 




Cll 


0.6193 (4) 


0.04847 (18) 


0.25737 (16) 


0.0256 (7) 




C12 


0.5943 (4) 


-0.02544 (18) 


0.22348 (16) 


0.0295 (8) 




H12A 


0.5712 


-0.0061 


0.1697 


0.035* 




H12B 


0.7057 


-0.0615 


0.2271 


0.035* 
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C13 


0.2788 (4) 


A AIO/1/" / 1 ON 

-0.03846 (18) 


A tic ro /1 /"\ 

0.23558 (16) 


0.0286 (7) 


H13A 


0.2 /46 


a Aim 
—0.020/ 


a 1 om 
0.180/ 


A A'J A * 

0.034* 


H13B 


A If A1 

0.2503 


A A 1 AO 

0.0108 


A 1 C OO 

0.2588 


A AT /I sk 

0.034* 


C14 


n 1 AAH { A\ 
U. 144 / (4) 


A AAAAC /I OA 

— u.uyyyj (io) 


U.Z614U (15) 


U.UZ04 ( /) 


H14A 


0. 1 1 la 


A 1 A A1 

—0.1493 


U.Z383 


A A1 A * 

U.U34* 


T r i ^ rj 

H14ts 




A AT /I O 

— U.U/48 


U.Z438 


A A1 A * 

U.U34* 


fir 
C15 


A 1 /I Ol //IA 

U.148Z (4) 


A 1 T A £A / 1 TA 

— 0.1246U (1 /) 


U.3464U (15) 


A All /I /T\ 

U.UZ34 (/) 


H15 


0.1244 


-0.0730 


0.3674 


A A1 O sfc 

0.028* 


C16 


A A1 I O f A\ 

0.0118 (4) 


a i ono / 1 H\ 

-0.18178 (17) 


0.38047 (15) 


A A1 1 A SH\ 

0.0219 (7) 


CI / 


A f\(\tZA ( A\ 

— 0.0964 (4) 


—0.16/65 (1 /) 


A A A \ £LZ /l f \ 

0.44165 (15) 


A A^m SH\ 

U.OzZ / (/) 


/"* 1 o 


A T 1 /"A / A \ 

-0.2169 (4) 


-0.06471 (19) 


0.51550 (16) 


0.0268 (7) 


C19 


-0.3732 (4) 


A 1 1 1 AA / 1 0\ 

-0.11199 (18) 


A f TTf 1 / 1 *7\ 

0.53351 (17) 


A ATAI ZO\ 

0.0303 (8) 


TJ10A 


a /i rni 
— U.45yz 


A AO/1 1 

— U.Uv43 


A A fll 1 

U.4V33 


A f\1£* 

U.U36 


H19B 


a /torn 
— U.4Z93 


A 1 AA1 


A CQAO 


A A1^* 

U.U36 V 


C20 


A 1 i~\ A1 / A \ 

-0.3202 (4) 


-0.20388 (18) 


A C A 1 1 A /1 a\ 

0.54H9 (17) 


A A1 1 C t O \ 

0.0335 (8) 


HzUA 


A O C AA 




A C O jC C 

0.5865 


A A A A* 
0.040* 


T T1 AFJ 

H20B 


-0.4263 


A 11 "5 £L 

-0.2336 


A C yl "7 A 

0.5470 


A A A A* 

0.040* 


C21 


A TKn //I A 

— U.Z 159 (4) 


A nnn /i oa 
—VJ.lll 11 (18) 


A AH All 

U.4 /433 (ID) 


A AO c a (n\ 

0.0250 ( /) 


C22 


A 1 1 A / A \ 

-0.2296 (4) 


A 1A11A /1 A\ 

-0.29239 (19) 


0.44420 (17) 


A A1 1 A / O \ 

0.03 19 (8) 


till 


—0.3118 


a i om 

—0.329/ 


A A CZW 

0.4651 


A A'J O * 

0.038* 


C23 


-0.1250 (4) 


A 1 AO AO /1A\ 

-0.30808 (19) 


0.38413 (17) 


A AT C O ZO\ 

0.0358 (8) 


T 11 1 

H23 


a n /ii 

-0.1343 


-0.3562 


0.3640 


0.043* 


L24 


A AAf A { A \ 

—0.0059 (4) 


A 1C1A1 /10\ 

-0.25301 (18) 


A 101 1 /I H\ 

0.35321 (17) 


A AO 1 O /0\ 

0.0318 (8) 


t n /i 

H24 


A A£f O 

0.0658 


A 1 £L A C 

-0.2645 


A 1 1 1A 

0.3120 


A AT O * 

0.038* 


C25 


a mo / A\ 

0.333s (4) 


a 1 /m /io\ 

-0.16133 (18) 


0.36797 (16) 


A A1AA ZO\ 

0.0299 (8) 


T T1 C A 

H25A 


A 1 A A "7 

0.3407 


A 1TCA 

—0.1750 


A /111 1 

0.4231 


A A'J /T sk 

0.036* 


H25B 


0.3613 


-0.2130 


0.3483 


A A1 Z' sfc 

0.036* 


C26 


A A ZC"7A 1 A A 
U.46 /9 (4) 


A 1 A1 ( W Q \ 

— O.lOloz (18) 


U.33 / 15 (15) 


A AO OA /T\ 

0.0280 (/) 


T n £ A 

H26A 


A A A A1 

0.4492 


A Acn 

-0.0527 


A 1 £ 1 1 

0.3613 


A A1 /I sfc 

0.034* 


HzoB 


A C OT A 
0.J5 /U 


A 1 TOC 

—0.1283 


A 1 A OA 

U.3489 


A A1 /I * 
0.034* 


Cz / 


A CHO i A\ 

U.5138 (4) 


U.lzz68 (18) 


U.Z3943 (16) 


A AOA1 ZO\ 

0.0293 (8) 


til 1 


n /ion 
U.4Z1 / 


A 1 O/CC 

U.lz63 


U.z(J55 


A AO C sfc 

0.035* 


Czo 


a ^io^ //ia 
U.53V6 (4) 


A 1 OAQT / 1 OA 

u.iyuo / (io) 


A 1/070 C\ 

U.z6y /a (15) 


0.0264 ( /) 


t_ti o 

Hzo 


A /I /CI A 
U.4639 


A O A A 1 
U.2401 


A 1C/1 

U.Z56/ 


A A1 O sfc 

0.032* 


rz 


1 lien n't 
1.361 / (3) 


A Z A A /1 1\ 

U.6zj44 (Iz) 


U.3856/ (11) 


A ACOO ( £.\ 

0.0588 (6) 


VI 


A lOTT /1A 

0.2s / / (3) 


U.MUz / (Iz) 


— U.U1363 (13) 


0.03 / / (6) 


N3 


A ATT 1 /"> \ 

0.9771 (3) 


A 1A1 £H 1 1 A\ 

0.20169 (14) 


A AC/IH /I 11 

0.05422 (13) 


A A1TA 

0.0270 (6) 


N4 


A /1AA/C /1A 

U.4U96 (3) 


U.4Z911 (14) 


A Acme /1 /1\ 

— U.U5 /95 (14) 


A AHA 1 £\ 

o.viiy (6) 


H4N 


0.502 (4) 


a /mi / 1 h\ 

0.4311 (17) 


-0.0344 (15) 


A A1 1 ZO\sfc 

0.022 (8)* 


C29 


1.3180 (5) 


U.3689 (2) 


A 1 A £T 

U.3462 (z) 


A A A 1 A A~i\ 
U.U41U (9) 


pin 
C3U 


1 1 /I /I A t A \ 
1.344U (4) 


U.3041 (Z) 


A 11AA1 /1A\ 

U.Z/UU3 (19) 


A A1A1 /C\\ 

U.U393 (9) 


H30 


1.3864 


0.6341 


0.2452 


A A/IT* 

0.047* 


C31 


1 "5 A/C -1 //I A 

1.3U64 (4) 


U.jzMj (18) 


A 11AA1 /n\ 

U.z3UUz (1 /) 


A A1 1 A /OA 

U.U3 19 (8) 


H31 


1.3235 


0.5351 


0.1773 


0.038* 


C32 


1.2437(4) 


0.45105 (18) 


0.26552 (16) 


0.0283 (7) 


C33 


1.2175 (4) 


0.44066 (19) 


0.34284(18) 


0.0362 (8) 


H33 


1.1721 


0.3918 


0.3684 


0.043* 


C34 


1.2546 (5) 


0.4982 (2) 


0.38355 (19) 


0.0421 (9) 


H34 


1.2362 


0.4893 


0.4362 


0.051* 
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C35 


1.2088 (4) 


A O O/TO A / 1 o\ 

0.38639 (18) 


A miA { \\ £\ 

0.22319 (lo) 


a Am c~i\ 
0.02/3 (/) 


C36 


1 inn 

i.zyzj (4) 


A O "7AAC / 1 0\ 

0.3 /995 (la) 


0.154oo (lo) 


A Aim /Q\ 

0.029/ (8) 


T TO f 

H36 


1.3708 


A /I 1 AA 

0.4190 


a inn 

0.1337 


A AO /"sk 

0.036* 


C37 


1 1 /"O /I / A \ 

1.2634 (4) 


a o 1 on /i o\ 

0.31827 (18) 


a 1 1 / ni / 1 /^\ 

0.11671 (16) 


A AO A A ZO\ 

0.0299 (8) 


Hi / 


1 ion 
1.3212 


A J 1 /CI 

0.3163 


A A/CAA 

0.0699 


A AO jC * 

0.036* 


/~11 o 

G38 


1 1 CIA 

1.1510 (4) 


A OCO/^O /1 0\ 

0.25863 (18) 


0.14560 (16) 


A Pistil /T\ 

0.0277 (7) 


C39 


1 / A \ 

1.1252 (4) 


A 1 OACO /1 0\ 

0.18953 (18) 


A 1 A /I "7 A / 1 /""\ 

0.10479 (16) 


A AOAA /ON 

0.0300 (8) 


TJO A A 

H39A 


1.2334 


A 1 HQH 
0.1 /8 1 


A f\H Z A 

0.0 /54 


A AO £Z * 

0.036* 


t n nn 

H39B 


1 i i n 

1.1117 


A 1 O AO 

0.1393 


a 1 /i n 

0.1427 


A AO jC* 

0.036* 


C40 


0.8066 (4) 


A OAAOO /1 0\ 

0.20082 (18) 


0.09254 (16) 


A AO O 1 /T\ 

0.0281 (7) 


T-j/i a a 
H4UA 


0. /850 


A O/l A/I 

0.2494 


n 1171 

0.11/1 


a m /i * 
0.034* 


H40B 


0.8058 


0.1508 


0.1317 


A AO /I sfc 

0.034* 


C41 


U.ooiJ (4) 


A o AO n / 1 q\ 
U.ZUZ1Z (lo) 


A mQAf /1 /r\ 

U.U38U3 (lo) 


A AOAQ (H\ 

U.U2y8 ( /) 


TT y| 1 A 

H41A 


A C A A A 

0.5490 


A OAA/1 

0.2004 


A n/:fn 

U.U65U 


A AO /:* 

0.036* 


H41B 


A A 

0.6834 


a 1 C5 a 
0. 1530 


A A 1 /I 1 

U.U141 


A AO jC* 

0.036* 


C42 


0.6609 (4) 


A o o a*5 1 /i 7\ 

0.28031 (1 /) 


A AO 1 O A /1 /CA 

— U.U218U (16) 


0.0256 (/) 


H42 


A /1 1 C 

0.6425 


0.3284 


A A A A C 

0.0045 


A AO 1 * 

0.031* 


C43 


A C 1 /'A / /I \ 

0.5169 (4) 


A O A AO H /I n\ 

0.29027 (17) 


A AT O 1 A / 1 i£r\ 

-0.07819 (16) 


A AOCO /7\ 

0.0253 (7) 


L44 


A /I AA 1 / /I \ 

0.4001 (4) 


0.36189 (17) 


A AA/IOA /1 C\ 

—0.09489 (15) 


A AO O 1 /"7\ 

0.0221 (7) 


L45 


A no /l / A \ 

0.2736 (4) 


A AOH A C ( \ 0\ 

0.48745 (18) 


A AC1 Ol /1 ^\ 

-0.05182 (16) 


A AO/TO /"7\ 

0.0268 (7) 


L46 


a 1 nc //I \ 

0.1135 (4) 


A -1 OO O 1 /1 0\ 

0.48381 (18) 


A A A J A A /1 £\ 

-0.09304 (16) 


A AOAO ZO\ 

0.0298 (8) 


TJ /| /T A 

H46A 


A AC 1 1 

0.0512 


a co m 
0.539 / 


A 1 AC C 

—0.1055 


a AO 

0.036* 


T T A {- I~"> 

H46B 


A AO /I O 

0.0348 


A A A OA 

0.4480 


A A^AO 

—0.0608 


A AO jC* 

0.036* 


/" " /I "7 

C47 


A 1 C*7A / /I \ 

0.1570 (4) 


A A Cf\AH ( \ 0\ 

0.45047 (18) 


-0.16440 (16) 


A AO O 1 /0\ 

0.0331 (8) 


TJ A *7 A 

ri4 / A 


a A/i in 


A A A 1 1 

U.441 3 


A 1 OTA 
U. 18/0 


A A/1 A* 


H47B 


0.2170 


0.4913 


0.2006 


0.040* 


L48 


a o / /i \ 

0.2733 (4) 


A ")HC\AC /10\ 

0.37045 (18) 


a 1 /i o >n / 1 c\ 

—0.14847 (15) 


A AO A A /"7\ 

0.0244 (7) 


L49 


0.2579 (4) 


A O C\£L£L ZO\ 

0.3066 (2) 


A 1 OzC A 1 / 1 T\ 

-0.18601 (17) 


A AO C*7 /0\ 

0.0357 (8) 


TJ A A 


A i /too 

0. 1688 


n mi 
U.3 113 


a n i c 
— U.221 j 


A A/1 O * 


C50 


0.3729 (5) 


a o o c /" /o \ 

0.2356 (2) 


A 1*71 CO /ION 

-0.17158 (18) 


A A A (\S~ i A \ 

0.0406 (9) 


H50 


0.3650 


0.1922 


-0.1982 


0.049* 


CM 


A J AO*7 / A\ 

0.498 / (4) 


A TOO^n / 1 A\ 

0.22842 (19) 


A 1 1 O/lf /I 0\ 

—0.11845 (18) 


0.0365 (8) 


T TC 1 


A CH CO 

0.575s 


A 1 "7A1 

0.1793 


A 1 AAA 

0 . 1 090 


A A A A * 
0.044* 


C52 


A O /I O O 

0.8422 (4) 


A OOO01 / 1 A\ 

0.28231 (19) 


-0.06015 (17) 


A AO/IO ZO\ 

0.0343 (8) 


TJC1 A 

H52A 


A O/TJA 

0.8639 


a o j cn 
0.235V 


A AOT/1 

—0.08 /4 


A A/1 1 * 

0.041 * 


H52B 


A O A f l\ 

0.8460 


A ") O yl -O 

0.3342 


A AA/"A 

-0.0969 


A A A 1 sfc 

0.041* 


C53 


U.90JJ (4) 


A T7A0^ ^1 OA 

u.z /o2o (iyj 


A Am/1 1 ^1 ^A 

— U.0U341 (10) 


a Am {q\ 
0.U323 (8) 


H53A 


1.0994 


0.2752 


-0.0291 


A AO A sfc 

0.039* 


H53B 


0.9680 


U.3254 


a mnc 
U.02U5 


A nift* 

0.039* 


CM 


I.U008 (4) 


U.20311 (19) 


0.213 / I (lo) 


A A1 1 A (Q\ 

0.03 10 (8) 


H34 


A noon 

U.9889 


A nco 
U.ZZjo 


0.2345 


a An* 
0.03 / 


C55 


1.0941 (4) 


0.32725 (19) 


0.25114 (17) 


0.0321 (8) 


H55 


1.0333 


0.3301 


0.2972 


0.039* 


Cll 


-0.0132 (2) 


-0.03511 (9) 


0.07915 (8) 


0.1134 (6) 


C12 


0.3096 (5) 


0.02001 (16) 


0.00809 (15) 


0.1066(10) 


C61 


0.0799 (10) 


0.0456 (5) 


-0.0014 (4) 


0.065 (3) 


H61 


0.0458 


0.1028 


0.0074 


0.078* 
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Atomic displacement parameters (A 2 ) 





U n 


U 22 


IP 3 




U 12 


U 13 


U 23 


Fl 


0.0699 (16) 


0.0417(12) 


0.0472 


(12) 


-0.0041 (11) 


-0.0038 (11) 


-0.0153 (9) 


01 


0.0344(15) 


0.0437 (14) 


0.0431 


(13) 


-0.0094(11) 


0.0146(11) 


-0.0231 (11) 


Nl 


0.0206 (15) 


0.0286 (14) 


0.0239 


(13) 


-0.0027(11) 


0.0034(11) 


-0.0039 (11) 


N2 


0.0214(16) 


0.0278 (14) 


0.0214 


(13) 


-0.0080 (12) 


0.0059 (12) 


-0.0053 (11) 


C2 


0.034 (2) 


0.0292(18) 


0.0378 


(19) 


-0.0041 (15) 


0.0051 (16) 


-0.0143 (15) 


C3 


0.036 (2) 


0.042 (2) 


0.0248 


(17) 


-0.0015 (17) 


-0.0018(15) 


-0.0050(15) 


C4 


0.028 (2) 


0.0304(18) 


0.0256 


(17) 


0.0000(15) 


0.0004 (15) 


0.0024 (14) 


C5 


0.0143 (17) 


0.0274(17) 


0.0272 


(16) 


-0.0016(13) 


0.0046 (13) 


0.0008 (13) 


C6 


0.0225 (19) 


0.0342 (18) 


0.0252 


(16) 


0.0005 (14) 


-0.0013 (14) 


-0.0007 (14) 


C7 


0.031 (2) 


0.0285 (18) 


0.0326 


(18) 


0.0009 (15) 


0.0026 (16) 


0.0016(14) 


C8 


0.0224(18) 


0.0273 (17) 


0.0208 


(16) 


-0.0038 (14) 


0.0057 (14) 


0.0037 (13) 


C9 


0.0227 (19) 


0.0321 (18) 


0.0326 


(18) 


-0.0013 (15) 


-0.0010(15) 


0.0007 (14) 


CIO 


0.0239 (19) 


0.0255 (17) 


0.0325 


(18) 


0.0013 (14) 


0.0040(15) 


0.0004(14) 


Cll 


0.0199(18) 


0.0294 (17) 


0.0252 


(16) 


-0.0046 (14) 


0.0067 (14) 


0.0008 (13) 


C12 


0.0224 (19) 


0.0355 (18) 


0.0288 


(17) 


0.0000 (15) 


0.0056 (14) 


-0.0047 (14) 


C13 


0.0276 (19) 


0.0342 (18) 


0.0224 


(16) 


-0.0037 (15) 


0.0004 (14) 


-0.0008 (13) 


C14 


0.0255 (19) 


0.0346 (18) 


0.0241 


(16) 


-0.0009 (15) 


-0.0008 (14) 


-0.0038 (13) 


C15 


0.0262 (19) 


0.0217(16) 


0.0221 


(15) 


-0.0038 (14) 


0.0021 (14) 


-0.0036 (12) 


C16 


0.0207(18) 


0.0253 (16) 


0.0191 


(15) 


-0.0026 (13) 


-0.0024 (13) 


-0.0022 (13) 


C17 


0.0220 (18) 


0.0223 (16) 


0.0234 


(16) 


-0.0012(13) 


-0.0049 (14) 


-0.0028 (13) 


C18 


0.0237 (19) 


0.0329 (18) 


0.0237 


(16) 


-0.0031 (15) 


0.0029 (14) 


-0.0051 (14) 


C19 


0.0236 (19) 


0.0388 (19) 


0.0290 


(17) 


-0.0057 (15) 


0.0076 (14) 


-0.0076 (14) 


C20 


0.031 (2) 


0.0373 (19) 


0.0302 


(18) 


-0.0106(16) 


0.0086 (15) 


-0.0002 (14) 


C21 


0.0227 (19) 


0.0294(17) 


0.0213 


(16) 


-0.0057 (14) 


-0.0007 (14) 


0.0011 (13) 


C22 


0.030 (2) 


0.0321 (19) 


0.0339 


(18) 


-0.0129(15) 


-0.0029(16) 


-0.0012(15) 


C23 


0.043 (2) 


0.0285 (18) 


0.039 (2) 


-0.0099 (16) 


-0.0018(17) 


-0.0094 (15) 


C24 


0.034 (2) 


0.0345 (19) 


0.0287 


(17) 


-0.0047 (16) 


-0.0002 (15) 


-0.0088 (15) 


C25 


0.030 (2) 


0.0294 (17) 


0.0280 


(17) 


-0.0042 (15) 


-0.0040(15) 


0.0027 (13) 


C26 


0.0262 (19) 


0.0284(17) 


0.0261 


(16) 


-0.0036 (14) 


-0.0007 (14) 


0.0041 (13) 


C27 


0.025 (2) 


0.0354 (19) 


0.0243 


(16) 


-0.0023 (15) 


-0.0008 (14) 


0.0028 (14) 


C28 


0.0244 (19) 


0.0280(17) 


0.0234 


(16) 


0.0000 (14) 


0.0005 (14) 


0.0023 (13) 


F2 


0.0776 (17) 


0.0417(12) 


0.0624 


(14) 


-0.0126(11) 


0.0063 (12) 


-0.0215 (11) 


02 


0.0299 (14) 


0.0277 (12) 


0.0601 


(15) 


0.0020(10) 


-0.0085 (12) 


-0.0207 (12) 


N3 


0.0241 (15) 


0.0250 (14) 


0.0285 


(14) 


0.0009 (12) 


0.0010(12) 


0.0011 (11) 


N4 


0.0198 (16) 


0.0209 (14) 


0.0279 


(14) 


-0.0004 (12) 


-0.0049 (12) 


-0.0042 (11) 


C29 


0.043 (2) 


0.033 (2) 


0.050 (2) 


-0.0023 (17) 


0.0032 (18) 


-0.0158(17) 


C30 


0.034 (2) 


0.0284(18) 


0.052 (2) 


0.0012(16) 


0.0015 (18) 


-0.0027 (17) 


C31 


0.028 (2) 


0.0289 (18) 


0.0334 


(18) 


0.0002 (15) 


0.0020(15) 


0.0059 (15) 


C32 


0.0228 (19) 


0.0303 (17) 


0.0277 


(17) 


0.0029 (14) 


0.0024 (14) 


0.0009 (14) 


C33 


0.038 (2) 


0.0308 (18) 


0.0366 


(19) 


-0.0049 (16) 


0.0088 (16) 


0.0011 (15) 


C34 


0.053 (3) 


0.037 (2) 


0.037 (2) 


-0.0014(18) 


0.0091 (18) 


-0.0112(17) 


C35 


0.0188 (18) 


0.0306 (18) 


0.0267 


(17) 


0.0031 (14) 


0.0007 (14) 


0.0062 (14) 


C36 


0.026 (2) 


0.0289 (17) 


0.0308 


(18) 


-0.0031 (15) 


0.0048 (15) 


0.0016(14) 


C37 


0.0256 (19) 


0.0353 (19) 


0.0242 


(16) 


0.0025 (15) 


0.0035 (14) 


0.0024 (14) 


C38 


0.0176(18) 


0.0297(18) 


0.0310 


(18) 


0.0027 (14) 


-0.0036 (14) 


0.0048 (14) 


C39 


0.0243 (19) 


0.0326 (18) 


0.0297 


(17) 


0.0035 (15) 


-0.0003 (15) 


-0.0005 (14) 


C40 


0.0236 (19) 


0.0277 (17) 


0.0290 


(17) 


-0.0023 (14) 


0.0038 (14) 


0.0038 (13) 
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C41 


a aoo"0 /i n\ 
U.Oz /Z \Vy) 


n ao^o ( '1 ta 
O.OZoz (1 /J 


A ATTC /I 0"A 

U.0333 (1 /) 


A A A 1 A / 1 A A 

—0.0010 (14) 


0.U046 (1-)J 


A AAAO" (\ IA 

—0.000/ (13J 


C4z 


A AO CO / 1 A A 

(j.Dzjy (iyj 


A AH/I / 1 CA 

0.01 /4 (Oj 


A AO OO" / 1 0"A 
0.U3Z / (1 /) 


A A A 1/1 / 1 A A 

0.U014 (14) 


A AA n /1 CA 
— U.0U1 / (1 J) 


A AA/1 C / 1 O A 

— 0.U04J (13J 


/"< A O 

C43 


A AO CC / 1 A^ 

U.Uzoj (ly) 


A AO 11 / 1 jCA 

U.Ozll (16J 


A A1 AA / 1 H\ 

0.0300 (1 /) 


A AA1 1 / 1 A A 

—0.0033 (14J 


A AAAO /1 /IA 

O.OOOo (14J 


A AAjC 1 / 1 O A 

— O.UOol (13J 


C44 


n nooc ^1 oa 
U.UZZJ (lo) 


a ao A Q (\ £\ 

U.0z4o (16J 


A A 1 07 / 1 CA 

0.01V / (1 j) 


A AACQ / 1 /I A 

— O.OOjo (14J 


A AACO /1 OA 

0.00j3 (13J 


A AACA /I TA 

— O.UOjO (lz) 


C43 


A AOO" /OA 

O.Oz / (ZJ 


a a i on f\ aa 

o.oiyy (lo) 


A AO 1 o /1 'TA 

0.03 lz (1 /J 


A A A 1 O /" 1 /I \ 

— O.OOlz (14J 


A Af\00 (\ CA 

O.OOzz (1 D) 


— O.OOlo (14J 


C46 


A AO /I 1 / 1 A A 

U.UZ43 (19J 


A AO/O /1 OA 

O.Ozoo (1 /) 


A AOTjC /1 OA 

0.U3 lo (loj 


A AAO A / 1 A A 

U.OUzO (14) 


A AA A O / 1 C A 

— 0.UU45 (lj) 


A AAjC A / 1 A A 

—0.0064 (14J 


C4/ 


A Al 1 /OA 
(J. U31 (ZJ 


A AO £/1 /1 OA 

0.0364 


A AOOI /1 0"A 

0.0zo3 (1 1) 


A AAAO /1 CA 

-0.00U3 (Id) 


A AACA (A CA 
— O.UU^V (LJ) 


A AAO C S1 A\ 
U.0UZ3 (14J 


C48 


A AO 1 O / 1 A A 

U.Uz3z (ly) 


A AOAA /1 OA 

U.Ozyy (1 /) 


A A1 Af / 1 C A 

o.oiyj (1j) 


A AAO£ / 1 A A 

— U.OOzo (14J 


A AAO C / 1 A A 

O.OOzj (14) 


A AAO O / 1 O A 

— 0.U038 (13) 


C4v 


A Al /I /OA 

0.034 (ZJ 


a r\A c /OA 
0.04J (ZJ 


A AOA/T /1 QA 

0.0306 (loj 


A AA/f /I 0"A 

— O.OO03 (1 /) 


A AA/I /T / 1 /TA 

— 0.U04O (loj 


A A 1 OA /I A 

0.0 1 3 U (lo) 


CjO 


A A/If /OA 

0.04:> (z) 


AAOO /OA 

0.038 (z) 


A f\A Z /OA 

0.04:) (ZJ 


A AA /If /I OA 

— U.0U43 (lo) 


A AA 1 O / 1 OA 

— O.UOlo (loj 


A AO O C / 1 ^A 

— 0.0Z36 (1 1) 


CM 


A f\1 C /OA 

0.036 (z) 


A AT 11 /1 A A 

0.0311 (ly) 


A A/I C /OA 

0.U43 (zJ 


A A A 1 O / 1 /CA 

U.UOlo (lo) 


a AAOO /1 ^A 

— O.UOzo (1 1) 


t\ ni ci / 1 /TA 

— 0.01D3 (16) 


pro 


A AOA /OA 

u.ozy (2) 


A A1 C A / 1 AA 

O.OioU (ly) 


A AO CI / 1 AA 

0.U3j3 (ly) 


A AA1 "7/1 CA 

—0.003 / (1 D) 


A AA 1/1/1 /CA 

— 0.0U14 (lo) 


A AAOO" /1 /IA 

0.00Z / (14J 






0 0^4 n °^ 


\J.\JJ\JJ \ LO ) 


— 0 0044 ( \ ^\ 


—0 000? (\ ^\ 


0 0080 


C54 


0.025 (2) 


0.0368 (19) 


0.0284(17) 


-0.0086 (15) 


0.0061 (15) 


0.0021 (15) 


C55 


0.026 (2) 


0.040 (2) 


0.0279 (17) 


-0.0042 (16) 


0.0051 (15) 


-0.0010(15) 


Cll 


0.1568 (15) 


0.1040(11) 


0.0755 (9) 


-0.0122(10) 


-0.0064 (9) 


-0.0063 (8) 


C12 


0.157(3) 


0.0827 (18) 


0.0861 (18) 


0.0011 (19) 


0.0029 (19) 


-0.0392 (14) 


C61 


0.055 (6) 


0.074 (6) 


0.065 (5) 


0.038 (5) 


-0.047 (5) 


-0.027 (4) 



Geometric parameters (A, ") 


Fl— C2 


1.374 (3) 


N3— C39 


1.470(4) 


01— C18 


1.242 (3) 


N3— C53 


1.470 (3) 


Nl — C13 


1 .454 (4) 


N4— C45 


1.366 (4) 


Nl— C26 


1.458 (3) 


N4— C44 


1.417(4) 


Nl— C12 


1.480 (4) 


N4— H4N 


0.86 (3) 


N2— CI 8 


1.347 (4) 


C29— C30 


1.372 (5) 


N2— C17 


1.428 (4) 


C29— C34 


1.372 (4) 


N2— H2N 


0.88 (3) 


C30— C31 


1.386 (4) 


C2— C7 


1.360 (4) 


C30— H30 


0.9500 


C2— C3 


1.374 (4) 


C31— C32 


1.403 (4) 


C3— C4 


1.377 (4) 


C31— H31 


0.9500 


C3— H3 


0.9500 


C32— C33 


1.396 (4) 


C4— C5 


1.396 (4) 


C32— C35 


1.487(4) 


C4— H4 


0.9500 


C33— C34 


1.374 (4) 


C5— C6 


1.407 (4) 


C33— H33 


0.9500 


C5— C8 


1.482 (4) 


C34— H34 


0.9500 


C6— C7 


1.381 (4) 


C35— C36 


1.397(4) 


C6— H6 


0.9500 


C35— C55 


1.401 (4) 


C7— H7 


0.9500 


C36— C37 


1.380 (4) 


C8— C28 


1.395 (4) 


C36— H36 


0.9500 


C8— C9 


1.402 (4) 


C37— C38 


1.398 (4) 


C9— CIO 


1.383 (4) 


C37— H37 


0.9500 


C9— H9 


0.9500 


C38— C54 


1.392 (4) 


C10— Cll 


1.392 (4) 


C38— C39 


1.514(4) 


C10— H10 


0.9500 


C39— H39A 


0.9900 


Cll— C27 


1.396 (4) 


C39— H39B 


0.9900 


Cll— C12 


1.507 (4) 


C40— C41 


1.511 (4) 


C12— H12A 


0.9900 


C40— H40A 


0.9900 


C12— H12B 


0.9900 


C40— H40B 


0.9900 
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C13 — C14 


1.526 (4) 


P A 1 P /I O 

C41 — C42 


1 CO 1 S A \ 

1.531 (4) 


p 1 O TT 1 1 A 

C13 — H13A 


0.9900 


P/11 T T /I 1 A 

C41 — H41A 


A AAAA 

0.9900 


nil TT 1 "> T> 

C13 — H13B 


a aaaa 

0.9900 


P/11 TT/I 1 T) 

C41 — H41B 


A AAAA 

0.9900 


C14 — C15 


1.527 (4) 


P A O P /I O 

C42 — C43 


1 C 1 A / A \ 

1.519 (4) 


P 1 /I T T 1 /I A 

C14 — H14A 


A AAAA 

0.9900 


P /I O p c o 

C4z — C5z 


1 CIA { A \ 

1.534 (4) 


P 1 ,1 TT1/IT1 

C14 — H14B 


A AAAA 

0.9900 


P yl O TT /I O 

C4z — H4z 


1 AAAA 

1.0000 


C15 — C16 


1 C O A / A \ 

1.524 (4) 


P /I O P C 1 

C43 — 05 1 


1 O A 1 / A \ 

1.391 (4) 


CI 5 — C25 


1.531 (4) 


P /I O P /I /I 

C43 — C44 


1 A f\1 / A \ 

1.407 (4) 


pi r r t i £ 

CI j — H15 


1 AAAA 

1.0000 


p A A ri/IO 

C44 — C4o 


1.J88 (4) 


C16 — C24 


1 o o o / ^ \ 

1.388 (4) 


P A C P /I 

C45 — C46 


1 A O O / /I \ 

1.482 (4) 


P 1 /" p 1 -7 

C16 — C17 


1 /I AO / A \ 

1.403 (4) 


p /i s~ P /I O" 

C46 — C47 


1 CIO i A\ 

1.518 (4) 


C17 — Czl 


1 A A 1 //I \ 

1.401 (4) 


PylZT TT/I/^A 

C4o — H46A 


A AAAA 

0.9900 


1 O pin 

C 1 o — C 1 9 


1 -1 AT / A \ 

1.497 (4) 


P yl ZT TT/I /_ D 

C4o — H46B 


A AAAA 

0.9900 


C19 — C20 


1 C O A / /I \ 

1.520 (4) 


p /i ^7 P /I O 

C47 — C48 


1.510 (4) 


/" • i rv T T 1 A A 

G19 — H19A 


A AAAA 

0.9900 


P A 1 T T /I "7 A 

C47 — H47A 


A AAAA 

0.9900 


/" • i r\ T T 1 AlO 

C19 — H19B 


A AAAA 

0.9900 


C47 — H47B 


A AAAA 

0.9900 


POA p 1 

CzO — Cz 1 


1 A (~\C S A \ 

1.495 (4) 


p /I O p /I A 

C48 — L49 


1 O OO / A \ 

1.383 (4) 


CzO — Hz OA 


A AAAA 

0.9900 


f~i A A P C A 

L49 — C50 


1 TOO i A\ 

1.389 (4) 


C20 — H20B 


A AAAA 

0.9900 


P /I A T T A A 

C49 — H49 


0.9500 


C • ~) i POO 

Czl — Czz 


1.386 (4) 


P C A PC 1 

C50 — L51 


1.378 (4) 


POO POO 

Czz — Cz3 


1 O "7A / A\ 

1.379 (4) 


C50 — H50 


A A C A A 

0.9500 


POO TTOO 

C22 — H22 


A A C A A 

0.9500 


P C 1 TTf 1 

C5l — H51 


A AC AA 

0.9500 


PO O PO A 

C23 — C24 


1.391 (4) 


P C O P c o 

C52 — C53 


1 C 1 C / A\ 

1.515 (4) 


POO TTOO 

Cz3 — Hz 3 


A ACAA 

0.9500 


PCO TTCOA 

C5z — H5zA 


A AAAA 

0.9900 


PO A J TO yl 

Cz4 — Hz4 


A ACAA 

0.9500 


pco neon 

C5z — H5zB 


A AAAA 

0.9900 


PO C PO £. 

C25 — Czo 


1 CO /I //I \ 

1.524 (4) 


PCO TTC O A 

C53 — H53A 


A AAAA 

0.9900 


POC TTOC A 

C25 — H25A 


A AAAA 

0.9900 


PCO TTCOT* 

C53 — H53B 


A AAAA 

0.9900 


po c tto cn 

Cz5 — Hz5B 


A AAAA 

0.9900 


P C A P C C 

C54 — C55 


1 O HH ( A \ 

1.377 (4) 


Czo — HzoA 


A AAAA 

0.9900 


C54 — H54 


A nenn 
0.9500 


PO/" TTO/"Tl 

C26 — H26B 


A AAAA 

0.9900 


C55 — H55 


0.9500 


C27— C28 


1.386 (4) 


011—061' 


1.573 (7) 


C27— H27 


0.9500 


Cll— C61 


1.960 (9) 


POO TJOO 

Czo — Hz 5 


A ACAA 

0.9500 


C12 — C61 


1 TOO /0\ 

1. /OZ (5) 


ro p o a 

F2 — C29 


1.359 (4) 


C61 — Cll 1 


1 C"70 /n\ 

1.573 (7) 


P*0 P /I C 

02 — C45 


1 O O A /O A 

1.234 (3) 


p 1 TTzT 1 

Col — Hoi 


1 AAAA 

1.0000 


N3 — C40 


1 -1 £ A //I \ 

1.460 (4) 






P1 O XT1 POzT 

C13 — N 1 — Czo 


1 1 O A ZO\ 

llz.O (2) 


P yl C XT/I TT/IXT 

C4 5 — N 4 — H4N 


ini / 1 a" 

117.3 (19 


P 1 O XT 1 P 1 O 

C13 — Nl — C12 


1 1 o o /o\ 

113.8 (2) 


P XT/I TT/IXT 

C44 — N 4 — H4N 


1 1 O C / 1 A 

1 18.5 (19 


PO £ XT 1 P 1 O 

Czo — N 1 — Clz 


112.2 (2) 


b2 — C29 — C30 


118.6 (3) 


P 1 O XTO p 1 "T 

Clo — Nz — C17 


124.3 (3) 


TTO POA p ") A 

1 2 — Cz9 — C34 


1 1 A O /O \ 

119.2 (3) 


P1 O XTO TTOXT 

C 1 8 — N2 — H2N 


114(2) 


POA POA PO A 

C30 — C29 — C34 


1 o o o /o \ 

122.2 (3) 


P 11 XTO TTOXT 

C17 — N2 — H2N 


122 (2) 


POA P")A PO 1 

C29 — C30 — C31 


1 1 O 1 /") \ 

118.7 (3) 


PO" PO T7 1 

C / — C2 — ^ 1 


1 1 o c /"3 \ 

118.5 (3) 


P'JA TJin 

C29 — C30 — H30 


1 OA "7 
120. / 


C7— C2— C3 


122.7 (3) 


C31— C30— H30 


120.7 


Fl— C2— C3 


118.8(3) 


C30— C31— C32 


121.6(3) 


C2— C3— C4 


117.9(3) 


C30— C31— H31 


119.2 


C2— C3— H3 


121.0 


C32— C31— H31 


119.2 


C4— C3— H3 


121.0 


C33— C32— C31 


116.6(3) 
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C3 — C4 — C5 


111 1 /i \ 

122.3 (3) 


P 1 p A T T A 

C3 — C4 — H4 


1 1 o a 

118.9 


p r p a tt /I 

C5 — C4 — H4 


i i o a 

118.9 


p a r^c p / 

C4 — C5 — Co 


1 1 1 A /I \ 

117.0 (3) 


p a p c r^o 

C4 — Co — Co 


122.0 (3 J 


p s~ r i r p o 

Co — C5 — C8 


111 A /") \ 

121.0 (3) 


p -7 p / /-i £■ 

C7 — Co — C5 


111 1 /"> \ 

121.1 (3) 


f~*H i~ ' /_ TT/T 

C7 — Co — H6 


1 1 A A 

119.4 


p C p / TI/ 

C3 — Co — Ho 


1 1 A A 

1 19.4 


p ~\ PT f ' /_ 

C2 — C7 — Co 


1 1 O A /") \ 

118.9 (3) 


C2 — C7 — H7 


120.5 


p / pt in 

Co — C7 — H7 


120.5 


C28 — C8 — C9 


1 1 T 1 /"I \ 

117.1 (3) 


C28 — C8 — C5 


111 yl \ 

121.4 (3) 


C9 — C8 — C5 


121.5 (3) 


ni n pi (\ p o 

CIO — C9 — C8 


121.1 (3) 


CIO — C9 — H9 


1 1 A C 
119. J 


/"*o r^n tth 

Co — C9 — H9 


1 1 A C 

119.5 


C9 — CIO — Cll 


111 1 /i \ 
122.1 (3) 


C • (\ p 1 (\ TT1A 

C9 — CIO — H10 


1 1 A A 

119.0 


pi 1 p 1 (\ T T 1 A 

Cll — CIO — H10 


119.0 


CIO — Cll — C27 


11// /i \ 

116.6 (3) 


CIO — Cll — Cl2 


111 i /i \ 

121.2 (3) 


P 1 1 /" 1 1 P 1 i 

C27 — Cll — C12 


111 1 /") \ 

122.2 (3) 


Nl — C12 — Cll 


116.8 (2) 


XT 1 /" 11 T T 1 1 A 

N 1 — C 1 2 — H 1 2A 


108.1 


P A A /"■< A 1 TJ1 ^ A 

Cll — C12 — H12A 


108.1 


xti tti in 

N 1 — C 1 2 — H 1 2B 


1 AO 1 

108.1 


pi 1 P 1 1 TT11T) 

Cll — Clz — H12B 


1 AO 1 

108.1 


T T 1 1 A P 11 T T 1 1 T"> 

H12A — C12 — H12B 


107.3 


XT 1 P 1 ") P 1 /I 

Nl — C13 — C14 


110.1 (2) 


XT 1 pn TTI T A 

N 1 — C 1 3 — HI 3 A 


109.6 


p 1 /l PI") TTI 1 A 

C 1 4 — C 1 3 — H 1 3 A 


1 An /: 

109.6 


X T 1 /"I 11 T T 1 1 T~» 

Nl — C13 — H13B 


109.6 


P 1 /I P 1 ") T T 1 "> T"> 

C14 — C13 — H13B 


109.6 


tii 7 * P 1 ") tti on 

H13A — CI 3 — H13B 


1 AO 1 

108.1 


P 1 P 1 /I P 1 C 

C13 — C14 — C15 


1 AA 1 /I \ 

109.1 (2) 


P 1 1 P1/1 TT1 /I A 

C13 — C14 — H14A 


1 AA A 

109.9 


pi f P 1 /I TT1 /I A 

C15 — C14 — H14A 


1 AA A 

109.9 


p 1 i pi/i tti /in 

C 1 3 — C 1 4 — H 1 4B 


1 An n 

109.9 


pi f P1/1 T T 1 /I T~> 

C 1 5 — C 1 4 — H 1 4H 


1 An n 

109.9 


TT1 /I A P1 /I TT1 /I T"> 

H14A — C14 — H14B 


108.3 


PI/' P 1 C P 1 /I 

C16 — C15 — C14 


11/11 /1\ 

114.7 (2) 


C16 CI J — C25 


1 1 1 n /^>\ 
111.9 (2) 


C14— CI 5— C25 


108.0 (2) 


C16— C15— H15 


107.3 


C14— C15— H15 


107.3 


C25— CI 5— HI 5 


107.3 


C24— CI 6— C17 


116.7(3) 



P11 p 1 1 PTC 

C33 — C3z — C35 


111 £1 /") \ 

121.6 (3) 


pi 1 p*)i /•">,— 
C31 — C32 — C35 


111 O /") \ 

121.8 (3) 


P i ^ p i i P11 

C34 — C33 — C32 


111 "7 /") \ 

122.7 (3) 


PI a P 1 1 TTT) 

C34 — C33 — H33 


1 1 O "7 

118.7 


P11 PIT TTT1 

C3z — C33 — H33 


1 1 O *7 

118.7 


p 1 r\ pi /i /•->-> 

C29 — C34 — C33 


1 1 O 1 /")\ 

118.3 (3) 


C29 — C34 — H34 


1 n a n 

120.9 


P11 PI >1 TTI /I 

C33 — C34 — H34 


120.9 


C • ~) /_ PIC pf f 

C36 — C35 — C55 


1 1 / C /i \ 

116.5 (3) 


p-> /_ pi c p 1 1 

C36 — C35 — C32 


111 A /") \ 

121.9 (3) 


PCC POC P11 

C55 — C35 — C32 


111 / /I \ 

121.6 (3) 


p i -7 PI/" P">C 

C37 — C36 — C35 


121.6 (3) 


P17 pi /" TTI z: 

C3 / — C3o — H3o 


1 19.2 


pi c /" ^ i /_ tttz: 

C35 — C36 — H36 


1 1 A T 

119.2 


pi/" PIT p i o 

C36 — C37 — C38 


121.5 (3) 


pi / p i ^7 TTT7 

C 3 6 — C 3 7 — H3 7 


1 1 A 1 

119.3 


p 1 O pit TTOT 

C38 — C37 — H37 


119.3 


PC/1 p 1 o p 1 -7 

C54 — C38 — C37 


1 in ft /I \ 

117.0 (3) 


P C /I p 1 o POA 

C54 — C38 — C39 


111 A /") \ 

121.9 (3) 


p 1 -7 p 1 o P1A 

C37 — C38 — C39 


111 A /") \ 

121.0 (3) 


XT'? nn z" 1 ') o 

N3 — C39 — C38 


1 1 H C /1\ 

117.5 (2) 


xto /"'in inn a 

N3 — C39 — H39A 


1 at n 

107.9 


P 1 O P ") A T T"> A A 

C38 — C39 — H39A 


107.9 


XT') p 1 n T TOAD 

N3 — C39 — H39B 


1 AT A 

107.9 


C38 — C39 — H39B 


1 f\H n 

107.9 


TT1A A P")A TTinn 

H39A — C39 — H39B 


107.2 


XT") p A f\ P A 1 

N3 — C40 — C41 


1 1 A T /1\ 

110.7 (2) 


XT') P/1 A TT/IAA 

N3 — C40 — H40A 


1 AA C 

109.5 


pi 1 P/1A TT/IAA 

C4 1 — C40 — H40A 


1 An c 

109.5 


X TI /~1 ^ i"i T T /I /M~i 

N3 — C40 — H40B 


109.5 


P /I 1 P /I A T T A An 

C4 1 — C40 — H40B 


109.5 


TT/IAA p A f\ t T /I An 

H40A — C40 — H40B 


1 AO 1 

108.1 


C40 — C41 — C42 


1 An n 

109.9 (2) 


P /I A P A 1 T T /I 1 A 

C40 — C41 — H41A 


109.7 


p /I 1 P/11 TT/11A 

C4z — C4 1 — H4 1 A 


1 AA H 

109.7 


p a i\ p a i TT/i 1 n 

C40 — C4 1 — H4 1 B 


1 An n 

109.7 


P /I 1 P /I 1 T T A 1 n 

C42 — C4 1 — H4 1 B 


109.7 


T T A 1 A P /I 1 T T A 1 T> 

H41A — C41 — H41B 


108.2 


P /I ") P /I 1 P /I 1 

C43 — C42 — C4 1 


1 1 A *7 /1\ 

114.7 (2) 


An An f c n 

C43 — C42 — C52 


111 z: /i\ 

111.6 (2) 


/ • J 1 P/11 PCI 

C4 1 — C4z — C 5 z 


1 AO 1 /1\ 

108.1 (2) 


P/11 P/11 TT/11 

C43 — C4z — H4z 


1 AT /I 

107.4 


P/11 P/11 TT/11 

C4 1 — C42 — H42 


1 AT /I 

107.4 


r^zn p^i xj/io 
C5z — C4z — H4z 


10 /.4 


C51— C43— C44 


116.4 (3) 


C51— C43— C42 


120.5 (3) 


C44 C43 C42 


123.1 (3) 


C48— C44— C43 


121.9(3) 


C48— C44— N4 


117.2 (3) 
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AO A A 1 /_ pi r 

C24 — C 1 6 — C 1 5 


1 O A C /") \ 

120.5 (3) 


C17 — C16 — C15 


1 T1 O p1\ 

122.8 (3) 


pAi P 1 "7 P 1 

C21 — C17 — C16 


122.0 (3) 


Li 1 — C 1 7 — N2 


1 1 /; o /"> \ 

116.8 (3) 


C16 — C17 — N2 


111 1 /"0\ 

121.1 (3) 


p~\ 1 /-I » n \T1 

Ol — CI 8 — N2 


120.9 (3) 


a* 1 A i o r> i a 

Ol — C18 — C19 


1 O O A /I \ 

122.0 (3) 


N2 — CI 8 — C19 


i i n p\ /-) \ 

117.0 (3) 


A 1 O pin p o p\ 

C 1 o — C 1 9 — C20 


110.5 (3) 


A 1 O pin TT1 O A 

Clo — C19 — H19A 


1 A A C 

109.5 


A ~\ l\ A 1 f\ TT1 A » 

C20 — C 1 9 — H 1 9A 


1 A A C 

109.5 


p 1 o a 1 n t t 1 rvn 

C 1 8 — C 1 9 — H 1 9B 


109.5 


A ~\ l\ pii a TT1 AT) 

C20 — C 1 9 — H 1 9B 


1 A A C 

109.5 


tt i a » a 1 n nmn 

H19A — C19 — H19B 


1 AO 1 

108.1 


p < ^\ i pi r\ p 1 r\ 

C21 — C20 — C19 


111 1 Pl\ 

111.1 (2) 


AO i POA TTOA A 

C2 1 — C20 — H20A 


1 An /i 

109.4 


pin AO A TTTA A 

C19 — C20 — HzOA 


1 nn a 
109.4 


P11 AO A T Ti ATI 

C2 1 — C20 — H20B 


1 An a 

109.4 


p -1 p\ POA TTTAn 

C19 — C20 — H20B 


109.4 


TTOA A /^ta TTinn 

H20A — C20 — H20B 


108.0 


p^n pt 1 nn 
C22 — C21 C17 


1 1 O O /">\ 

118.8 (3) 


ptt mi pnn 

C22 — C2 1 — C20 


1 OO O ZO\ 

123.2 (3) 


p i *7 pi O 1 POA 

C17 — C21 — C20 


1 1 O A f>\ 

118.0 (3) 


Cz J — C22 — C2 1 


120.6 (3) 


C23 — Czz — H22 


1 in 1 

119. / 


/"I T 1 O O ITflfl 

C2 1 — C22 — H22 


119.7 


P'^'-N POI PO /I 

C22 — C23 — C24 


119.6 (3) 


AO O POO 

Czz — C23 — Hz 3 


1 OA 1 

120.2 


AO/1 AT) TTOI 

C24 — C23 — H23 


1 OA O 

120.2 


p • i /-- AO /I P O o 

C16 — C24 — C23 


1 o PI \ 

122.3 (3) 


p 1 p /-» J ITT /I 

C 1 6 — C24 — H24 


118.8 


C23 — C24 — H24 


1 1 O O 

118.8 


p^£ pk 

C26 — C25 — C15 


111 /i /n\ 
1 1 1 .4 (2) 


C26 — C25 — H25A 


109.3 


pi i c AOC Tl'lf A 

C15 — C25 — H25A 


109.3 


AO/" - /"i^r TT^rn 

C26 — C25 — H25B 


1 A A O 

109.3 


A 1 r PTC TTOCTi 

C 1 5 — C25 — H25B 


1 An 1 

109.3 


H25A — C25 — H25B 


108.0 


\T1 /~i O p AOC 

Nl — C26 — C25 


1 1 A O 

110.8 (2) 


xt 1 / ~i o /_ ttoz: A 

JN 1 — C26 — HzoA 


1 AA C 

109.5 


C25 — Czo — HzoA 


1 A A C 

109.5 


xt 1 p < -"\ /- t t« pn 

N 1 — C26 — H26B 


109.5 


PTC PT/ TTT^Ti 

C25 — C26 — H26B 


1 An c 

109.5 


H26A — C26— H26B 


108.1 


C28— C27— Cll 


121.9 (3) 


C28— C27— H27 


119.1 


Cll— C27— H27 


119.1 


C27— C28— C8 


121.2 (3) 


C27— C28— H28 


119.4 



A 1 A A XT A 

C43 — C44 — JN4 


1 O A O /"> \ 

120.8 (3) 


pvO p/ir XT/1 

02 — C45 — N4 


1 an n /^y \ 

120.0 (3) 


p»1 P /I iT P ^ P" 

02 — C45 — C46 


1 Ti p\ p-) \ 

123.0 (3) 


XT/1 p< r P /l /" 

N4 — C45 — C46 


1 1 T A /") \ 

117.0 (3) 


pi/ir pi yi p pijn 

C45 — C46 — C47 


111 O \ 

111.3 (3) 


p ^ f p /] p: TT/ip a 

C45 — C46 — H46A 


1 AA A 

109.4 


p /) -7 P/1P" TT^P A 

C47 — C46 — H46A 


1 AA A 

109.4 


/ ' ^ r p yl /" T T A PT1 

C45 — C46 — H46B 


109.4 


p ' 1 "7 pi /I p TTylZTFJ 

C47 — C46 — H46B 


1 AA A 

109.4 


TT A £ A p < /ip" t t ^ p r> 

H46A — C46 — H46B 


108.0 


pin p /i -7 p < a p 

C48 — C47 — C46 


1 1 A H /ON 

110.7 (2) 


C4 o — C47 — H47 A 


1 AA C 

109.5 


p~> /l p pi in TTyin a 

C46 — C47 — H47A 


1 AA C 

109.5 


pin P/1T TT/1 "7 r> 

C4 o — C47 — H47B 


1 An c 

109.5 


C46 — C47 — H47B 


109.5 


TT/iT t p in TT/1 IT) 

H47A — C47 — H47B 


108.1 


p • i (A pin C A A 

C49 — C48 — C44 


1 1 A / PT \ 

119.6 (3) 


p • /i n p /i o p I "7 

C49 — C48 — C47 


in n /i \ 

122.0 (3) 


p A A p 1 O P ^ /I 1 

C44 — C48 — C47 


1 1 O 1 /I \ 

118.3 (3) 


p • I o P /I A p"" C A 

C4o — C49 — C50 


1 1 A O /T\ 

119.8 (3) 


A/1 O A/IO O 1 A 

C4o — C49 — H49 


1 OA 1 

120.1 


ACA A /I A TT/IA 

C50 — C49 — H49 


1 OA 1 

120.1 


p < r - 1 ACA A /I A 

C51 — C50 — C49 


1 1 A O /") \ 

119.8 (3) 


pfi ACA TTCA 

C5 1 — C50 — H50 


1 OA 1 

120.1 


a n pen TTCA 

C49 — C50 — H50 


1 OA 1 

120.1 


p • r /\ PC1 p a ■-} 

C50 — C5 1 — C43 


1 O O C /") \ 

122.5 (3) 


ACA AC1 TTC1 

C50 — C51 — H51 


118.7 


A A 1 PCI TTC1 

C43 — C5 1 — H5 1 


1 1 O *7 

118.7 


pr 1 pel P /I o 

C53 — C52 — C42 


1 1 n n /o\ 

110.9 (2) 


AO A CO TTOi A 

C53 — C52 — H52A 


109.5 


p A i*t PCO TTCO A 

C42 — C52 — H52A 


109.5 


AO aco neon 

C53 — C52 — H52B 


1 AA C 

109.5 


p A T PCI TTf in 

C42 — C52 — H52B 


1 An c 

109.5 


TTO A ACO TTCTTi 

H52A — C52 — H52B 


108.1 


XTO AO ACO 

N3 — C53 — C52 


111.1 (3) 


XT'? AO TTO A 

N3 — C53 — H53A 


1 AA A 

109.4 


ACO AO TTO A 

C52 — C53 — H53A 


1 AA A 

109.4 


XT') p ci TTO Ti 

N3 — C53 — H53B 


109.4 


AC"> AO TTOT) 

C52 — C53 — H53B 


1 AA A 

109.4 


TTO A AO TTOT1 

H53A — C53 — H53B 


1 AO A 

108.0 


p c C P C A A ") O 

C55 — C54 — C3o 


1 O 1 A {") \ 

121.4 (3) 


ACC AC/1 TTC/1 

C55 — C54 — H54 


11A 1 

119.3 


POO PC/1 TTC/I 

C38 — C54 — H54 


1 in i 

119.3 


PC/1 PCC PTC 

C54 — C55 — C35 


in n \ 
121.9 (3) 


C54— C55— H55 


119.1 


C35— C55— H55 


119.1 


C61'— Cll— C61 


69.6 (5) 


Cll'— C61— C12 


112.9(5) 


Cll'— C61— Cll 


110.4 (5) 
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C8— C28— H28 119.4 

C40— N3— C39 113.9(2) 

C40— N3— C53 110.8(2) 

C39— N3— C53 112.0(2) 

C45— N4— C44 124.0 (3) 

C7— C2— C3— C4 0.3 (5) 

Fl— C2— C3— C4 -179.4(3) 

C2— C3— C4— C5 -0.1(5) 

C3— C4— C5— C6 0.2 (5) 

C3— C4— C5— C8 -179.3 (3) 

C4— C5— C6— C7 -0.5 (4) 

C8— C5— C6— C7 179.0 (3) 

Fl— C2— C7— C6 179.2 (3) 

C3— C2— C7— C6 -0.6 (5) 

C5— C6— C7— C2 0.7 (5) 

C4— C5— C8— C28 152.9 (3) 

C6— C5— C8— C28 -26.6 (4) 

C4— C5— C8— C9 -26.8 (4) 

C6— C5— C8— C9 153.7(3) 

C28— C8— C9— CIO 0.4 (4) 

C5— C8— C9— CIO -179.9 (3) 

C8— C9— CIO— Cll 1.3(5) 

C9— CIO— Cll— C27 -1-7(4) 

C9— CIO— Cll— C12 177.7(3) 

C13— Nl— C12— Cll 75.3(3) 

C26— Nl— C12— Cll -53.1 (3) 

CIO— Cll— C12— Nl 100.2(3) 

C27— Cll— C12— Nl -80.3(4) 

C26— Nl— C13— C14 -60.6 (3) 

C12— Nl— C13— C14 170.9 (2) 

Nl— C13— C14— C15 61.2(3) 

C13— C14— C15— C16 176.2(2) 

C13— C14— C15— C25 -58.2 (3) 

C14— C15— C16— C24 50.7 (4) 

C25— C15— C16— C24 -72.8 (3) 

C14— C15— C16— C17 -131.7(3) 

C25— C15— C16— C17 104.8(3) 

C24— CI 6— CI 7— C21 0.5 (4) 

C15— C16— C17— C21 -177.2(3) 

C24— C16— C17— N2 179.3 (3) 

C 1 5— C 1 6— C 1 7— N2 1 .6 (4) 

C 1 8— N2— C 1 7— C2 1 -23 . 1 (4) 

C18— N2— C17— C16 158.0(3) 

C17— N2— C18— 01 -174.4 (3) 

C 1 7— N2— C 1 8— C 19 6. 1 (4) 

01— C18— C19— C20 -147.6 (3) 

N2— C 1 8— C 1 9— C20 3 1 .9 (4) 

CI 8— CI 9— C20— C21 -52.3 (3) 



C12— C61— Cll 101.8(3) 

Cll'— C61— H61 110.5 

C12— C61— H61 110.5 

Cll— C61— H61 110.5 

F2— C29— C30— C31 177.6(3) 

C34— C29— C30— C31 "1-3(5) 

C29— C30— C31— C32 0.0 (5) 

C30— C3 1— C32— C33 1 .4 (5) 

C30— C31— C32— C35 -177.9 (3) 

C31— C32— C33— C34 -1.7 (5) 

C35— C32— C33— C34 177.7 (3) 

F2— C29— C34— C33 -177.9 (3) 

C30— C29— C34— C33 1.1 (5) 

C32— C33— C34— C29 0.5 (5) 

C33— C32— C35— C36 -155.2 (3) 

C31— C32— C35— C36 24.1 (4) 

C33— C32— C35— C55 23.0 (4) 

C31— C32— C35— C55 -157.7 (3) 

C55— C35— C36— C37 -0.2 (4) 

C32— C35— C36— C37 178.0 (3) 

C35— C36— C37— C38 -0.9 (5) 

C36— C37— C38— C54 1.2(4) 

C36— C37— C38— C39 -177.8 (3) 

C40— N3— C39— C38 -70.1 (3) 

C53— N3— C39— C38 56.6 (3) 

C54— C38— C39— N3 86.9 (4) 

C37— C38— C39— N3 -94.1 (3) 

C39— N3— C40— C41 -172.4 (2) 

C53— N3— C40— C41 60.3 (3) 

N3— C40— C41— C42 -60.4 (3) 

C40— C41— C42— C43 -177.6 (3) 

C40— C41— C42— C52 57.1 (3) 

C41— C42— C43— C51 -54.7(4) 

C52— C42— C43— C51 68.7(4) 

C41— C42— C43— C44 127.7 (3) 

C52— C42— C43— C44 -108.9 (3) 

C51— C43— C44— C48 0.1 (4) 

C42— C43— C44— C48 177.8 (3) 

C51— C43— C44— N4 -178.9(3) 

C42— C43— C44— N4 "1-2(4) 

C45— N4— C44— C48 23.1 (4) 

C45— N4— C44— C43 -157.8 (3) 

C44— N4— C45— 02 174.1 (3) 

C44— N4— C45— C46 -6.3 (4) 

02— C45— C46— C47 148.1 (3) 

N4— C45— C46— C47 -31.5(4) 

C45— C46— C47— C48 51.3 (3) 
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C 1 6 — L 1 7 — C2 1 — Lzz 


1 "i f A \ 

-1.3 (4) 


p i -> P/i/i P/io p^n 

L43 — C44 — C48 — L49 


1 >*S f A \ 

1.2 (4) 


xti pn pti 

Nz — C 1 7 — L2 1 — C22 


179.8 (3) 


XT/1 p /I /I P/IO p /I A 

N4 — C44 — L48 — C49 


1 T /") \ 

—179.7 (3) 


pi / pn mi pin 

L 1 6 — L 1 7 — Cz 1 — LzU 


177.6 (3) 


S~~1 A "> P/1/1 P/IO P 1 "7 

L43 — C44 — C48 — L47 


-178.2 (3) 


XT'") PH PT1 PI A 

N z — C 1 7 — Lz 1 — C20 


-1.3 (4) 


XT /I P/1/1 P/IO p /| -7 

N 4 — C44 — C4 8 — L4 7 


0.9 (4) 


pin pin pti ph 

C 1 9 — Cz(J — Cz 1 — Lzz 


-143.2 (3) 


p /l /; P /I "7 P/IO pi^ n 

C46 — C47 — C48 — C49 


143.6 (3) 


pi n pia p ") i pit 

C19 — C20 — C21 — C17 


TO A / A\ 

38.0 (4) 


p /l /_ P/1T P/IO p /I /I 

C46 — C47 — C48 — C44 


")H A / A\ 

-37.0 (4) 


p -i *7 pi 1 pn pt> 

C 1 7 — C2 1 — C22 — C23 


1.3 (4) 


P/1/1 P/IO P/1A PCA 

C44 — C48 — C49 — C50 


1 1 /C\ 

-2.1 (5) 


p ~\ i\ pi 1 pn po ") 

LzU — Czl — C22 — C23 


1 71 C /") \ 

-177.5 (3) 


r~*AH P/IO P /I A PC A 

C47 — C4 8 — L4 9 — C 5 0 


177.2 (3) 


pi 1 PH pi 1 PI/1 

Cz 1 — Czz — Cz3 — Cz4 


A /C\ 

— (J.o (5) 


p /l O /"MA pen p c 1 

C48 — C49 — C5U — C5 1 


1.8 (5) 


ph pi /_ pi/1 pn 

C 1 7 — C 1 6 — C24 — C23 


AT //I \ 

0.3 (4) 


A A pen pr 1 P /I ") 

C49 — C50 — C5 1 — C43 


A C /C\ 

-0.5 (5) 


C 1 5 — C 1 6 — C24 — C23 


1 TO A /T\ 

178.0 (3) 


C44 — C43 — C5 1 — C50 


A C /C\ 

-0.5 (5) 


PH po ") PI /I p 1 /l 

C22 — C23 — C24 — L 1 6 


A "> /C\ 

-0.3 (5) 


p /I 1 P /I T PCI PCA 

C4z — C43 — L5 1 — C50 


1 *70 1 

— 178.3 (3) 


p 1 s pi f ptc p -) /. 

C 1 o — C 1 j — Czo — Czo 


— 1 /0.8 (3) 


p 1 ") p /1 1 PC") PCI 

C 4 3 — C4z — C j z — C j 3 


1 71 /I /0\ 

1 / 1 A (2) 


P 1 /I P 1 C PIC 1 -) / 

C 14 — C 1 5 — L25 — C26 


CCA /") \ 

55.9 (3) 


p /I 1 P/IO PCI po 

C41 — C42 — C52 — C53 


C C C /") \ 

—55.5 (3) 


P 1 1 X T 1 P 1 PI C 

C13 — Nl — C26 — C25 


57.2 (3) 


P /I A XT") P C 1 P C 1 

C40 — N3 — C53 — C52 


-58.3 (3) 


PH XT1 /" • ~) /_ PIC 

C12 — N 1 — Czo — Cz5 


-173.5 (2) 


f • "> (A XT') t~^C") PCI 

C39 — N3 — C53 — C52 


1 77 /I PJ \ 

173.4 (3) 






P49 ps? ps^? i\n 

V^T-Z, VjJi ^JJ 


JU.U ) 


CIO— Cll— C27— C28 


0.7 (4) 


C37— C38— C54— C55 


-0.4 (4) 


C12— Cll— C27— C28 


-178.8(3) 


C39— C38— C54— C55 


178.6(3) 


Cll— C27— C28— C8 


0.9(5) 


C38— C54— C55— C35 


-0.7 (5) 


C9— C8— C28— C27 


-1.4 (4) 


C36— C35— C55— C54 


1.0 (4) 


C5— C8— C28— C27 


178.8 (3) 


C32— C35— C55— C54 


-177.2 (3) 



Symmetry code: (i) -x, -y, -z. 



Hydrogen-bond geometry (A, °) 

Cgl, Cg2, Cg3, Cg4, Cg5 and Cg6 are the centroids of rings C2-C7, C8-C11/C27/C28, C16/C17/C21-C24, C29-C34, C35-C38/C54/C55 and 
C43/C44/C48-C51, respectively. 



D—R-A 


D — H 


n-A 


D-A 


D—R-A 


N2— H27V-01" 


0.88(3) 


1.99 (3) 


2.869 (3) 


173 (3) 


N4— H4N02 m 


0.85 (3) 


2.01 (3) 


2.854 (3) 


169 (3) 


C15— H15-01 11 


1.00 


2.42 


3.286 (4) 


145 


C34— H34-F1 1V 


0.95 


2.53 


3.406 (4) 


154 


C42— H42-02 i " 


1.00 


2.34 


3.233 (4) 


148 


C61— H61-N3 V 


1.00 


2.00 


2.978 (9) 


164 


C3— H3-Cg3 vi 


0.95 


2.65 


3.483 (3) 


147 


C7— H7-Cg4 v 


0.95 


2.82 


3.366 (3) 


117 


CI 9— HI 9B-Cg2" 


0.99 


2.84 


3.779 (3) 


159 


C26— H265-Cg5™ 


0.99 


2.94 


3.903 (3) 


165 


C28— H28-Cg5 v 


0.95 


2.71 


3.567 (3) 


150 


C30— H30-Cg6 vi " 


0.95 


2.78 


3.593 (4) 


144 


C46— H46^-Cg5 m 


0.99 


2.93 


3.871 (3) 


159 


C53— U53A-Cg6 v " 


0.99 


2.86 


3.825 (3) 


166 


C55— H55-Cgl 


0.95 


2.72 


3.580 (3) 


151 


Symmetry codes: (ii) -x, -y, 


-z+l; (iii) -x+\, -y+l, -z; (iv) -x+2, -y+\, 


-z+ 1 ; (v) x- 1 , y, z; (vi) -x+ 1 , 


-y, -z+l; (yii)x+\,y, 


z; (viii) -x+2, -y+l, —z. 
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